The stability of high-entropy alloys (HEAs) is a key issue before their selection for industrial applications. In this study, in-situ high-pressure and high-temperature synchrotron radiation X-ray 25 Fe 25 (at.%), having face-centered cubic (fcc), body-centered cubic (bcc) and hexagonal close-packed (hcp) crystal structures, respectively, up to the pressure ~80 GPa and temperature ~1262 K. Under the extreme conditions of the pressure and temperature, all three studied HEAs remain stable up to the maximum pressure and temperatures achieved. For these three types of studied HEAs, pressure-dependence of the volume can be well described with the third order BirchMurnaghan equation of state. The bulk modulus and its pressure derivative are found to be 88.3 GPa
I. INTRODUCTION
High entropy alloys (HEAs) are relatively new class of metallic materials developed in the last decade. Nowadays, the HEAs have attracted a great attention of materials science community due to their chemical compositions, microstructure, and fascinating properties [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . HEAs are generally termed as solid solution alloys that contain more than four principal elements in equal or nearly equal atomic percentage [1] . These alloys are, therefore, compositionally very different from the other conventional alloys, which were termed as multicomponent alloys by Cantor et al. [2] , while Yeh et al. [18] named them as high entropy alloys. Despite of the critics raised by Pickering et al. [19] , the birth HEAs has opened a new strategy of materials design.
It is of no doubt that HEAs have demonstrated unusual properties and are promising as potential structural and functional materials. Nevertheless, the understanding of the fundamentals of HEAs is still a challenging issue for materials scientists. One of the problems is due to the lack of the thermodynamic and kinetic data for the multi-component systems which locate at the center part of the related phase diagrams. Till now, complete phase diagrams are available only for the binary and ternary alloys, but scarce for the HEAs. Apart from the phase diagrams, another keynote in studying HEAs is to characterize their structure under the extreme conditions of pressure and temperature considering that such knowledge is of particular importance for their engineering applications. In regards to this, present work is focused on structural stability of three typical HEAs with fcc, bcc and hcp crystal structures under extreme conditions. Under extreme pressure and temperature, the behaviors of intermetallic compounds, glasses, pure metals and mixture of two or three metallic elements have been heavily studied. For example, metal-tosemiconductor [20] metal-to-insulator [21] , liquid-to-liquid [22] amorphous-to-amorphous [23] and amorphous-to-crystalline [24] transitions have been observed in the pure metals, and amorphous and crystalline alloys of two and/or three metallic elements. However, the HEAs which contain at least four metallic elements in equal atomic proportions have been scarcely considered under the extreme conditions of temperature and pressure from the structural point of views. This is partly due to their complex compositional distribution in the ambient structure that hinders the scientist to make a reliable conclusion under extreme conditions. So far, Li et al. have made an only attempt to study (fcc+bcc)-AlCoCrCuFeNi HEA under the extreme condition of pressure. But this study was only limited to equation of state up to the pressure ~24 GPa [25] . Till to date, a systematic and comparative study on 4 HEAs with different phases has never been made under extreme conditions of pressure and temperature.
Here, using in-situ synchrotron XRD, we explore high-temperature and high-pressure behaviors of fcc- 
II. EXPERIMENTAL METHODS
Synchrotron radiation XRD measurements were performed in a Mao-Bell type diamond anvil cell (DAC) with a culet 300 µm in diameter. The sample chamber was a hole of ~120 µm diameter drilled in a pre-indented Re gasket. The specimen was loaded into the sample chamber along with ruby as a standard for pressure calibration. Ne was used as a pressure-transmitting medium for the in-situ Pa. In-situ hightemperature angle-dispersive XRD measurements were performed at beamline P07, PETRAIII, DESY, Hamburg, Germany. Heating was performed using intense lamps which were held surrounding the sample container. Silicon lattice parameters were used to calibrate the temperature. The heating rate was adjusted to ~20 K/min. The wavelength of synchrotron radiation was adjusted to 0.1256 Å. The sample was exposed to X-ray beam of diameter 500(H)×500(V) µm 2 for 1 second. The twodimensional XRD patterns were integrated into Q-space using software package Fit2D [26] . upon compression. The experimental data points in Fig. 2c were well fitted by the B-M EOS (i.e., eq. hcp-Re, hcp-Ru and hcp-Co. The bulk moduli of hcp-Re, hcp-Ru and hcp-Co at ambient conditions are 370, 220 and 180 GPa, respectively. By taking an average over the bulk moduli of these pure metals, their average bulk modulus turns out to be 257 GPa, which is larger than the bulk modulus of fcc-Ni (180 GPa) and bcc-Nb (170 GPa).
III. RESULTS AND DISCUSSION

IV. CONCLUSIONS
In 
